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Abstract 
Working in collaborative and dispersed (C&D) settings is now common for project 
teams, especially for those active in multinational companies or in international 
contexts. The concept of "collaborative maturity" has recently been proposed by 
various authors in order to identify and measure the competence of a firm working 
in C & D mode. Many models of collaborative maturity have been proposed, 
reflecting the increasing importance of this area of research. However, the existing 
literature is spread among multiple journals in various fields of research. For a 
better understanding of collaborative maturity and how it is measured, a thorough 
literature review is conducted and an extension of existing research is proposed. 
This will serve as the theoretical background for future empirical research. The 
results should be useful for project managers and academicians with an interest in 
C & D projects. 
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What Do W e Know About Collaborative Maturity? 
A Review of the Literature and Research Track 
1. Introduction 
Following the wave of quality improvement in companies, a number of authors and 
organizations have proposed different "models of maturity" that aim at more clearly identifying 
the organizational competences associated with best practices. These maturity models concern 
different areas of activity; however, the majority of them target practices related to project 
management, product development, or research and development. More recently, some maturity 
models related to collaborative work have been proposed. They are intended to formalize a 
certain approach to learning for firms involved in various types of collaboration that are eager to 
improve their performance within the context of projects carried out with other companies. To 
date, few models have been developed on the basis of a formal empirical approach. 
The objective of this article is to present and critique the emerging models of maturity in 
the field of inter-organizational collaboration. The article will also propose an approach that will 
make it possible to empirically establish the different aspects of a collaborative maturity model. 
2. Maturity models: literature review 
In this section, we will define the concept of maturity in order to better circumscribe its 
meaning. Thereafter, a justification of the development and adoption of maturity models is 
provided for a better understanding of the current "infatuation" in these models. Finally, we 
present the models which are the most often referred to in the literature. 
The concept of "maturity" literally means the change from an initial state to another more 
advanced state (Fraser et al, 2002). Implicitly, the concept of "maturity" incorporates a notion of 
gradual evolution through intermediate states. The evolutionary nature of these states is expressed 
by Shapiro (1996) by the fact that all companies that improve their processes pass through phases 
of evolution. Some of them move through these phases faster than others; however whether this 
evolution is fast or slow, each firm has to go through these phases. As Shapiro says there is no 
shortcut. J 
Models known as "maturity models" (MM) have been proposed by several researchers and 
Sefin d t ' 1 7 t0 Y "^ meaSUrC a firm'S c o mP e t e n ce to manage projects. M M s can be 
defined as too s to measure a company's capability (at the individual level, organizational level 
technological level, etc.) to manage projects. These tools allow an apprecia ^ assessment of al 
of the company's competences (Parviz and Ginger, 2006). euauon/assessment ot an 
The emergence
 0f these MMs in project management is rather a recent phenomenon 
However, their origin dates back to the end nf thP I Q T L +U ^  , , et"eni Pnenomenon. 
(1979). Fourteen ye'ars after this first model w f n
 es nted *e A n P r ° P ° S e d * ^ 
commissioned the Software Engineering n ^ 
inspired by the work of Crosby The SE W s ^ the S wvut^ *• """""^ modeL Utt^y 
y, a m proposed the Capability Maturity Model ( C M M ) (Subra, 
l 
2000), which constituted a starting point for the development of other M M s in project 
management (Fraser et al, 2002). 
More recently, project management has encountered new challenges, primarily due to the 
globalization of markets, the dispersion of competences, and the transition from efforts made 
inside the organization to wide-ranging collaboration (Dahan and Hauser, 2002). Indeed, a 
dispersed project requires a joint effort ensured by powerful collaboration between the actors 
involved (Zigurs et al, 2006). 
3. The collaboration model: presentation of precursors 
Collaboration is recognized as being a source of competitive advantage, and thus of 
benefits for companies (Swan etal, 2004; Katzy and Sung, 2001). However, to benefit from this 
competitive advantage, it is still necessary to understand the characteristics of this collaboration 
and facilitate its manifestation. For this purpose, several authors have proposed collaboration 
models ( C M ) to identify and measure the maturity of competences to collaborate in dispersed 
contexts. In this section, w e will review the various C M s that have recently been developed. 
3.1 San tan en, Kolfscholten and Golla's (2006) model 
Inspired by the ISO/TEC 15504 standard, Santanen et a/.'s (2006) model is based on two 
dimensions. The first represents the first phases of project advancement (design and engineering). 
As for the second dimension, it describes the levels of maturity of the collaboration engineering 
processes. One of the strongest points of this model is its granularity (four different scores for 
each maturity level) and its project life cycle-based approach. However, as shown in table 1, the 
model is restrictive because it does not cover all the phases of the project life cycle. 
(Table 1 about here) 
3.2 Ramasubbu, Krishnan and Kompalli's (2005) model 
Coming from the software industry, this model was developed and tested within SAP AG 
development teams at Walldorf. With this model, Ramasubbu et al. (2005) aim to fill the gaps in 
models like the C M M by emphasizing the dimensions of dispersion and collaboration of the 
development teams. Based on the work of Olson and Olson (2000), the authors point out four 
important concepts—"collaboration readiness," "common ground," "coupling in work" and 
"technology readiness"—to understand software development in the distributed mode. 
(Table 2 about here) 
The contribution that Ramasubbu et a/.'s (2005) model makes is substantial. The model, 
as shown in the table 2, presents in more detail the essential dimensions for distributed work in 
the context of software development. However, our main criticism of this model is that it is 
embraces too many concepts associated with collaborative work. This level of generality is likely 
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to impair the validity of the model as an objective measuring tool of an organization's 
collaborative maturity. 
3.3. Fraser, Farrukh and Gregory's (2003) model 
The model of Fraser et al. (2003) is the most elaborate of the models studied in this 
article. It was formulated by a team at the Center for Technology Management (Cambridge 
University) within the context of a research project financed by the Engineering and Physical 
Sciences Research Council of the United Kingdom. Unlike the other models presented, this one 
applies to the development of products in general and is not restricted to the domain of software. 
Also, as shown in table 3, it puts much more emphasis on the organizational context underlying 
collaboration between companies than on collaborative working tools. In fact, Fraser et a/.'s 
(2003) maturity model is more detailed than the models presented above. 
(Table 3 about here) 
3.4. Lebrun, Gosset, Pallot, Roux, Gandelot, and Vannier's (1998) model 
The FREE-CAF (Fast Reactive Extended Enterprise-Capability Assessment Framework) 
model was suggested initially by Lebrun et al. (1998) and resumed by W o g n u m and Faberin 
(2002) in order to define the maturity level of concurrent engineering in a virtual company. This 
model emphasizes the organization and management of new products and processes in the 
context of collaborative projects in two or more organizations. In particular, the emphasis is on 
the design and engineering phases of product and process development. The term currently 
used— collaborative engineering—highlights these phases of collaborative projects, while the 
term "virtual organization" is used to refer to a temporary collaboration between two or more 
organizations. 
The table 4 summarizes the model composed of four levels (repeatable, defined, managed, 
and optimizing). At each level, competences are defined for each K P A (Key Process Area). The 
latter include inherent practices of the virtual organization, the partners, or both. In general, 
Lebrun et a/.'s model is an interesting one as it deals with various KPAs; however, it is quite 
restrictive as it covers only the initial phases of the project life cycle. 
(Table 4 about here) 
3.5. Levan's (2004) model 
vision 
In his recent study of collaborative work on the Internet, Serge Levan (2004) presents his 
of a collaborative maturity model. H e resolutely adopts an integrated vision of 
collaboration where technological infrastructure cannot be designed and built without considering 
the context of the organization. 
The model suggested by Levan (2004) is based on four key dimensions: the context of 
w o "kin?tool n 0 r § a H m f 1 0 n ° f W ° r k ' interactions a m ° n g actors and, finally, collaborative 
m l n w l 1 ny°nn t ^ ^t ^ ^ remainS rather ^  in W s V i r i o n of the 
maturity model. Overall, as shown in table 5, the model presented remains general in nature 
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(Table 5 about here) 
3.6 CollabNet (2005) model 
A s a software development vendor that operates in distributed mode, CollabNet proposes 
a model that enables one to identify five levels of maturity based on the following five 
parameters: the working tools, the intensity of integration of the project partners, the work 
processes, the safety level and finally, the location of the "development assets." 
As shown in table 6, the model is a basic one and does not provide detailed information 
about h o w an organization should establish its level of maturity. It is therefore necessary to turn 
our attention to other studies to find a more rigorous approach, at the conceptual as well as the 
practical level. 
(Table 6 about here) 
4. Discussion and avenues of research 
On the whole, the collaboration models presented here do not aim to replace models that 
are already well established. Rather, they suggest certain additional parameters characterizing a 
collaborative project. 
On the other hand, it is important to recognize that the research on collaborative maturity 
models is relatively young and suffers from a lack of empirical support for the determination of 
the key competences which contribute to projects' success (Skulmoski, 2001). Indeed, several 
criticisms have been formulated concerning the existing M M s in project management and these 
remain valid even for the C M s discussed in this article. These criticisms relate to several aspects 
such as the lack of flexibility to manage changes, the tendency to raise awareness of the problem 
rather than to solve it, the lack of granularity in the levels (in order to measure changes over 
time), the excessive disciplinarity and even the impracticability of several methodologies; in 
addition, more attention is paid to the process than to the human and organizational aspects 
(Jugdev and Thomas, 2002). 
Table 7 is the summary of critical dimensions treated by literature. Ultimately, we note 
several themes that need to be explored to gain an understanding of collaborative maturity 
practices in dispersed contexts such as: 
(A) Collaboration readiness: predisposition to collaborate, and this, at various levels 
(individual, group and organization). This predisposition is related to the 
collaborators' strategy (companies' strategy) as well as the existing work processes; 
(B) Work processes: processes shared among various collaborators to support 
collaboration; 
(C) Collaboration management: it consists of the measurements of accompaniment as well 
as the current management of the collaborative aspect of work (formation, knowledge 
transfer, resource management, etc.). 
(D) Technological aspect: hardware and software architecture/tools that support 
collaborative work. 
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(Table 7 about here) 
These themes cover a range of problems with which the organizations involved in 
collaborative work are confronted. The work started by the various authors in the field 
(researchers and consultants) now needs to be continued in order to examine the validity of these 
approaches. 
5. Conclusion 
To better assess what we know about collaborative maturity, we first introduced the 
concept of maturity. Besides, we reviewed a number of collaboration models, and further 
explored how such models are constructed. Notwithstanding the contributions of these models, 
we identified four critical dimensions to be expanded, which are collaboration readiness, work 
process, collaboration management, and technology. 
In fact, the extension of dimensions w e proposed will serve as a theoretical background 
for future empirical research. More precisely, it could be used as a starting point to develop 
frameworks and approaches, which, in turn, will help to extend existing theories, build new 
theories, and eventually increase our understanding of the maturity of competences to collaborate 
in dispersed contexts. For project managers with an interest in C & D projects, the research 
envisioned may lead to identify strengths and weaknesses in collaboration practices, establish a 
collaborative maturity baseline, and set up a continuous improvement program. 
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Table 1: Santanen et al maturity model 
Level 1 : 
Provisional 
Level 2 : 
Managed 
Level 3: 
Predictable 
Level 4: 
Optimized 
Field 
Interview 
• Determine 
task 
suitabilitv to 
CE 
• Identify task, 
stakeholders, 
goals and 
outcomes, 
practitioners, 
context, and 
group 
• Requirement 
quality 
criteria 
• Checklist/ 
Interview 
format with 
standard 
questions 
• Predictable 
requirements 
for the 
process 
• Theory on 
requirement 
elicitation 
Design 
• Decompose 
the task into 
single 
activities 
• Validate 
design 
• Criteria for 
the quality 
of the 
design 
• Design 
guidelines 
• Design 
format 
• Design 
approach-
• Predictable 
guidelines 
• Theory on 
creativity, 
divergence 
convergen 
ce, value 
assessment 
organizing 
principles 
and 
consensus 
Transition 
• Test, try and 
adjust design 
• Transfer 
design to 
organizationa 
1 practitioners 
• Transferability 
of the design 
• Reusability of 
the design 
• Knowledge 
transfer 
approach 
• Predictable 
quality of the 
training 
• Learning/ 
training 
theories 
Practitioner 
Implementation 
• Full scale 
implementatio 
n 
• Organization 
stimulates 
execution of 
the process 
• Setup 
community of 
practice 
• Quality 
collaboration 
process & 
outcomes 
• Frequency of 
use 
• Truthfbl 
practitioner 
performance 
• Management 
approach 
• Predictable 
outcome 
• Theory on 
productivity, 
goal 
attainment 
and 
satisfaction 
• Theory on 
effect of 
community of 
practice 
Sustained 
Organizational 
Use 
• Changes 
process is 
owned, 
managed and 
adjusted by 
organization 
• Second 
generations 
practitioners 
trained by 
practitioners 
• Sustainability 
• Technology 
Transition 
Model 
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Table 2: Ramasubbu et al maturity model 
Mutual 
knowledge 
Techonology 
readiness 
Collaboration 
readiness 
Coupling in work 
Level 1: Initiation 
• Working styles and 
cultural differences 
understood; formal 
intercultural training 
conducted. 
• Personnel possess basic 
communication skills. 
Managers trained for 
communication methods 
and remote-people 
management. 
• Distributed technology 
infrastructure available and 
used for operational tasks. 
• Shared business goals set 
between participating 
development centers. 
• Teams in all locations 
have critical mass (team 
size) for value creation. 
• All stakeholders believe 
and are wilting to 
participate in distributed-
development model. 
• Goals of individual 
development centers 
tailored and mapped to 
organizational goals. 
• Budgeting and cost 
structures for distributed 
development designed and 
tracked. 
Level 2; Consolidation 
• PoUcies for common-
knowledge transfer 
framework established and 
practiced. 
• Consistency in use of 
tools and processes for 
project management 
tracking and reporting. 
• Product development, 
review, test tools, and 
processes established and 
practiced. 
• Communication channels 
with global top 
management established 
and used for conveying 
strategic decisions and 
initiatives. 
• Individual product, 
functional ownership, and 
responsibilities identified 
and allocated to 
stakeholders. 
• Mechanisms for division 
of labor devised; 
guidelines for distribution 
of tasks established. 
Level 3: High 
productivity 
• Best practices in 
distributed development 
identified, shared, and 
standardized across global 
organization. 
• Enabling social 
communication and 
informal discussions 
through continuous 
infrastructure 
improvement. 
• Contributions of 
individual development 
centers monitored, tracked, 
and assessed using 
standardized performance 
monitoring schemes. 
• Stability in contractual 
relationships monitored 
and long-term partnerships 
estabUshed and nurtured. 
• Core competencies and 
special skills of each 
participating development 
center identified, nurtured, 
and considered for 
strategic planning. 
• Mutual participation and 
contribution in setting 
organizational vision, 
mission, and strategy. 
• Social networks and 
managerial span of 
influence monitored and 
optimized. 
• Product and dispersed-
team modularity mapped, 
assessed, and optimized 
for managing complexity. 
• Policies for cross-
location innovation 
management defined and 
practiced. 
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Table 3: Fraser et al. maturity model 
Collaboration 
Strategy 
Structured 
development 
process 
System design & 
Task 
partitioning 
Partner 
Selection 
Getting Started 
Partnership 
management 
Partnership 
development 
Level 1 
(not) invented 
here! 
N o formal N e w 
Product 
Introduction 
(NPI) 
process 
Interfaces not 
well 
defined 
Cross fingers and 
hold 
breath 
But we've 
already started! 
I thought you 
were doing 
that 
"Til be glad 
when the 
project's over!" 
Level 2 
Occasional ad-
hoc partnering 
A process exists 
but... 
Intuitively 
consider 
modularity 
Word of mouth 
Is this a good 
deal? 
Managed but not 
championed 
Better the devil 
you know... 
Level 3 
Established 
partners 
Process used and 
understood 
Formal 
configuration 
planning 
Review of 
technical 
capability 
Agreement in 
place 
Collaboration 
champions 
Good working 
relationship 
Level 4 
Regular reviews 
of competencies 
Continuous NPI 
improvement 
Conscious 
simultaneous 
design 
Broad 
assessment of 
capabilities 
All ground rules 
agreed 
and 
communicated 
Frequent and 
open 
communication 
On-going, 
mutually 
beneficial 
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Table 4: Lebrun et al maturity model 
KPA 
Level 2 : 
Repeatable 
Level 3 : 
Defined 
Level 4 : 
Managed 
Level 5 : 
Optimizing 
Environment 
• Customer focus 
• Leadership and 
consistency of 
purpose 
• Alliance 
enhancement 
• Public 
responsibility 
• Result 
orientation 
• Knowledge 
transfer 
management 
• Partnership 
learning 
Organisation 
• Enterprise 
integration 
• Team initiation 
• Interoperability 
enforcement 
• Communication 
enablers 
• Team 
monitoring 
• Collaboration 
facilitation 
• Continuous 
improvement 
and innovation 
• Shared process 
improvement, 
including 
technology and 
business 
environment 
change 
management 
Shared 
processes 
• Program 
operation 
management 
• Program 
initiation 
management 
• Shared process 
definition 
• Shared 
process 
improvement 
• Continuous 
improvement 
and innovation 
• Shared process 
improvement, 
including 
technology and 
business 
environment 
change 
management 
Resources 
• Workforce 
adaptation 
• Workforce 
competency 
management 
• People 
rewarding 
• Collaborative 
information 
infrastructure 
• Assets 
management 
• Competency 
management 
• Shared process 
improvement, 
including 
technology and 
business 
environment 
change 
management 
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Table 5: Levan maturity model 
Level 1: 
Initial 
Level 2: 
Repeatable 
Level 3: 
Defined 
Level 4: 
Managed 
Level 5: 
Optimizing 
Team collaborates in proximity. Ordinary tools of communication. Interactions 
strongly marked by functional divisions and hierarchical verticality. Basic 
collaborative work, even non-existent. 
Mixed team (proximity and distance). Basic collaborative Tools. Collaborative 
work mainly centered on documents share. 
Hybrid project team (proximity and distance, different working time). The virtual 
project platform is a reality (Internet or extranet). Collective Practices are well 
precise and formalized. Evaluation of the best practices. 
The projects can be carried out within an extended company. Each project has its 
site and its information system and communication. Processes are well understood. 
The monitoring of the project integrates the quality of collaborative work. 
Continuous improvement of the collaborative practices in its human, 
organisational and technological aspects. The best collaborative practices are 
identified, shared and implemented in all critical processes. 
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Table 6: CollabNet maturity model 
Tools 
Partner 
Integration 
Process 
Enforcement 
Security 
Location of 
development 
assets 
Level 1 
Separate silos of 
LAN-based 
software 
development 
tools 
N o project or 
partner team 
integration 
N o defined or 
enforced 
processes 
N o asset access 
control and 
security, 
no visibiUty for 
other 
stakeholders 
Distributed 
assets on 
multiple servers 
within multiple 
L A N s 
Level 2 
Integrated 
software 
development 
tools 
custom scripted 
together in 
piecemeal 
fashion 
Project/partner 
team 
integration via 
email 
Antiquated 
paper-based 
processes 
N o asset access 
control and 
security, 
no visibility for 
other 
stakeholders 
Distributed 
assets on 
multiple servers 
Level 3 
Integrated L A N -
based 
software 
development 
tools 
Project/partner 
team 
integration via 
limited 
coUaborative 
tools 
Rigid processes 
restricted by 
tools 
N o centralized 
assets access 
control 
and security, no 
centralized 
visibtiity 
Distributed 
assets on 
multiple servers 
Level 4 
Integrated Web-
based 
software 
development 
tools 
Project/partners 
integrated 
through 
fuU coUaborative 
tools 
FlexibUity for 
any 
process 
FuU role-based 
security, 
visibiUty, 
and audit-ability 
Centralized 
assets 
on-demand 
Level 5 
This level is 
defined 
by the 
integration of 
flexible software 
development 
process and 
template 
layers on top of 
Level 4 
capabiUties 
(CollabNet A L M 
product) 
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Table 7: Summary of different dimensions suggested by previous models 
Collaboration 
readiness 
W o r k process 
Collaboration 
management 
Technology 
Santanen 
(2006) 
Work process 
Methodology 
of 
work 
Knowledge 
transfer 
Training 
Technology 
Ramasubbu 
et al. (2005) 
Collaboration 
readiness 
C o m m o n 
ground 
Coupling in 
work 
Technology 
readiness 
Fraser etal. 
(2003). 
Collaboration 
Strategy 
Partner 
Selection 
Stmctured 
development 
process 
Getting 
Started 
Partnership 
management 
Partnership 
development 
System 
design & 
Task 
partitioning 
Lebrun 
(1998) 
Environment 
Shared 
process 
Organization 
Resources 
Levan (2004) 
Context 
Organization 
Interaction 
Tools 
CollabNet 
(2005) 
Partner 
Integration 
Process 
Enforcement 
Location of 
development 
assets 
Tools 
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